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ABSTRACT 
The purpose of this study is to determine what factors most affect learning retention for 
industrial maintenance technicians and that improve learning retention in the future. Literature 
supports that technicians are affected by various learning retention factors such as experience, 
the training itself, motivation, challenge, fear, feedback, the training facility, time, and the post 
training environment. A 20 question survey was administered to industrial maintenance 
technicians at Kohler Company at Kohler, Wisconsin and Hutchinson Technologies at Eau 
Claire, Wisconsin. 58% of215 surveys were completed and returned. Results from the survey 
indicate that technicians are motivated, challenged, and are not fearful when learning. 
Technicians indicate that correct feedback and adequate time during training is important to 
them. Additionally, technicians feel that the training facility is properly set up to learn and that 
they are supplied with the correct tools and resources to successfully complete their job duties. 
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Chapter I: Introduction 
Industrial maintenance training is very important to manufacturers because maintenance 
technicians maintain the machines and equipment that help in manufacturing products. Industrial 
maintenance is ajob in which it is important to be fully engaged and work quickly. However, 
over half of the people in the United States are not engaged in their work (Buhler, 2006). When 
industrial maintenance technicians are not engaged in their work it can lead to a high turnover 
rate. Industrial maintenance technicians are responsible for repairing machines in a timely 
manner. 
Assimakopoulos, Lekatis, Mataxiotis, and Nikolopoulos (2003) stated that many 
manufacturing companies seek to obtain profitability while maintaining low cost, high quality, 
service and safety. An industrial maintenance division of a manufacturing company is an 
important asset to the entire company. In the past, an industrial maintenance division was only 
considered as a support function that was not productive and was not a core function of a 
manufacturing company. Currently, many manufacturing companies recognize that an industrial 
maintenance division is an essential part of the company because it adds value to the production 
of goods. 
Many large manufacturing companies provide industrial maintenance technicians with 
training in order to provide the technicians with the knowledge, skills, and abilities to make 
repairs on equipment and save the company downtime. Manufacturing companies want skilled 
industrial maintenance technicians to repair a broken machine. Skilled workers not only will get 
the machine fixed in a timely manner, but they can reduce the amount of money spent in repairs. 
Learning retention has many different factors that contribute to whether or not a person 
will learn information and retain it in the future. Motivation can often determine if people will 
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learn and if they retain the information. Trainees who receive feedback effectively and at the 
correct time will have better chances at retaining information. The training facility and the post 
training environment can also play an important role in determining learning for industrial 
maintenance technicians. 
Purpose ofthe Study 
The purpose of this study is to administer a survey to industrial maintenance technicians 
at Kohler Company of Kohler, Wisconsin and Hutchinson Technologies ofEau Claire, 
Wisconsin to identify factors that lead to learning retention for technicians and to improve 
learning retention in the future. 
Assumptions ofthe Study 
•	 The supervisors of industrial maintenance technicians will administer the learning 
survey to their technicians. 
•	 Industrial maintenance technicians will complete and return the survey. 
•	 The results of the survey will provide valid data on the factors that lead to learning 
retention for industrial maintenance technicians. 
•	 Suggestions will be given to the industrial maintenance training department on how to 
improve learning retention in the future. 
Definition ofTerms 
Retention. "The preservation of a learning in long-term storage in such a way that it can 
be identified and recalled quickly and accurately" (Sousa, 2001, p. 290). 
Working memory. "The temporary memory wherein information is processed 
consciously" (Sousa, 2001, p. 291). 
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Primacy/recency effect. "The phenomenon whereby one tends to remember best that 
which comes first in a learning episode and second best that which comes last" (Sousa, 2001, p. 
290). 
Limitations ofthe Study 
This research project is limited to industrial maintenance technicians at Kohler Company 
in Kohler, Wisconsin and Hutchinson Technologies in Eau Claire, Wisconsin who have received 
training to improve their knowledge, skills, and abilities in industrial maintenance. 
Methodology 
Subsequent chapters will review literature that identifies factors that hinder or produce 
learning retention such as the following: motivation, trainees being challenged, fear of learning, 
feedback, time, the training facility, and the work environment. Additionally, data gathered from 
the survey and will be used to provide suggestions to improve learning retention for industrial 
maintenance technicians. 
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Chapter II: Literature Review 
The purpose of this study is to determine what factors most affect learning retention for 
industrial maintenance technicians and their ability to retain those skills. 
Assimakopoulos et al. (2003) stated that industrial maintenance technicians will repair a 
machine in three different ways. The first way technicians repair a machine is through preventive 
maintenance that is done on a planned (daily, weekly, monthly, or yearly) schedule. The second 
type of repair is emergency or breakdown maintenance that requires technicians to repair the 
machine immediately. The last type of repair is predictive maintenance that is done by 
monitoring machine components and replacing the components when they are deteriorated. 
Training Delivery Strategies 
Manufacturing companies provide industrial maintenance technicians with the proper 
training on how to repair broken equipment or machines. This training can be done through 
many different training styles; however, the most common ways to deliver training are 
instructor-led, on-the-job training (OlT), and alternate delivery methods such as self-paced 
(Benkowski & Rothwell, 2002). 
Many times instructors/trainers first think that instructor-led training is the most effective 
way to deliver instruction; however, this is just one method to deliver training (Kazanas & 
Rothwell, 1998). In an instructor-led training environment, the instructor presents topics such as 
the following: equipment repair or a technical application for a computer program (Benkowski & 
Rothwell, 2002). Many adults do not like to hear an instructor/trainer lecture for a long time 
about the training topic without breaks because they become restless, uninterested, or may even 
fall asleep. 
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OJT is another method for trainees to learn about different training topics that occur in 
the actual work setting (Benkowski & Rothwell, 2002). OJT often occurs in a one-on-one setting 
between the supervisor and the trainee. This is especially true if the working conditions are 
challenging to simulate, as in an instructor-led training situation. Livsey and Mackey (2006) 
suggest that coaching can be used as an OJT style. Coaching is a method where a coach acts as a 
guide for the learner and allows for new learning based on past experiences. 
Self-paced training occurs primarily through a self-directed learning experience. In a self­
directed learning experience employees are encouraged to attend training that takes place-outside 
of their normal job duties in places such as the following: job educational experiences, 
conferences, trade shows, professional or association work, and others (Benkowski & Rothwell, 
2002). People who attend a self-directed learning experience often use educational resources 
such as books, workbooks, videotapes, technical manuals, CD-ROMs, e-learning, and other 
resources to learn about specific training topics. Livsey and Mackey (2006) identify that in an e­
learning situation a learner will use the internet or some other specifically designed training 
package without the presence of an instructor. Computers can also provide information to model 
problem-solving and simulations to enhance a learner's experience. 
Learning and Retention 
Russell (2006) stated that Malcolm Knowles was the first to theorize how adults learn. 
There are six characteristics ofadult learners: 
1. Adults are autonomous and self-directed. 
2. Adults accumulate a foundation of knowledge and experiences. 
3. Adults are goal-orientated. 
4. Adults need relevance in learning practice. 
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5. Adults are practical. 
6. Adults need to be shown respect. 
There is a difference between learning and retention. Learning occurs when knowledge or 
understanding of a skill of a study, instruction, or experience is gained (Sousa, 2001). Retention 
is a process in which a person's long-term memory stores learning so that he or she can locate, 
identify, and retrieve the learning activity in the future. Retention occurs when a person has 
adequate time to reprocess the learning activity through the rehearsal of the activity over and 
over again. A person learning something new must rehearse the event in order for it to go into his 
or her working memory (Rodgers, 2001). However, if a person does not have time to rehearse 
learning, the information will be forgotten. Learning will occur with an adult when it is 
reinforced and practiced. 
Rogers (2001) stated that an adult and a child's short-term memory differ because as 
people get older their short term memory capacity becomes less efficient and more easily 
disturbed. Adults scan information they receive for meaning, and if there is no meaning or the 
scanning is sporadic, the information never transfers from short-term memory into long-term 
memory. 
Long-term memory is encoded into the brain while a person sleeps in a stage called 
Rapid-Eye Movement (REM; Sousa, 2001). Sleep can determine if people retain information that 
they have received during a learning experience. People who get eight to nine hours of sleep will 
hit the REM stage five times, which can enhance a person's memory. However, if a person only 
receives five to six hours of sleep he or she will lose out on the last two stages ofREM, which 
reduces the amount of time that the brain has to process information and skills into long-term 
memory. 
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Sousa (2001) also indicated that during the Primacy/Recency Effect the retention rate can 
vary depending on the time of the learning event. People tend to retain information the best at the 
very beginning and at the very end of their learning experience. The information in the middle of 
a learning experience is often learned the least. 
Learning Transfer 
Learning transfer within an organization is a challenge for many organizations. The 
transfer ofleaming is on the top of the list for learning executives; however, actually attaining 
learning transfer remains problematic (Baldwin & Holton, 2003). Transfer of learning for an 
individual and at the organizational level may suffer for three reasons. First, there is a 
preoccupation with training outcomes in relation to business performance. Second, there is a lack 
ofevaluation in learning transfer effectiveness. Third, there is a continuation of bias toward 
activities and programs in defining the scope of learning. 
Baldwin and Holton (2003) also identified that many times organizations send their 
associates to required training in a classroom environment, and the trainees are not sure why they 
are there. Learning, for adults, will occur when they need to know it. Adults will learn when they 
care about the topic. Finally, learning transfer takes place when people struggle with feeling 
incompetent and they recognize that they will make many mistakes before acquiring the 
foundational level of competence. 
Four main ways that learning designers approach the learning transfer problem include 
the add-on approach, the performance engineering approach, the cognitive intervention 
approach, and the technical training approach (Baldwin & Holton, 2003). The add-on approach 
occurred from the 1960s to the 1980s. It provided training in a traditional classroom setting that 
focused on theory and concepts. Trainees who used this approach worked on their own to get 
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projects done. This approach seemed to be phased out and the performance engineering approach 
was created in the late 1980s and early 1990s. Change initiatives like total quality management 
and organizational redesign were becoming popular. However, in order for these changes to 
occur, training was used as the vehicle for communication to get the best productivity out of a 
company. The cognitive intervention approach began in the early 1990s and used terms such as 
self-directed learning, systems thinking, and action learning for work-related learning agendas 
and events. People used their meta-cognition skills to spread the responsibility of learning, 
learning application, and transfer. The technical training approach is the last approach that 
addressed the transfer problem that began in the late 1990s. This approach used technical 
training on real or simulated machines and technical problems, but this approach often struggled 
with how to generalize specific skills to real world situations. 
Motivation 
The working memory of a learner is temporary; therefore, people have a limited time to 
process the information. The processing time of a learner can be enhanced through motivation in 
three main ways: generate interest, establish accountability, and provide feedback (Sousa, 2001). 
Learners who have generated an interest in learning new things will increase their processing 
time because the learner often associates the new topic in many ways and finds connections to 
prior learning. Processing time is also increased through motivation when learners are held 
accountable for new learning such as when a driver gets a driver's license. Learners who receive 
feedback on their performance are more likely to increase their processing time because they get 
immediate results from their learning experience. Feedback can also motivate trainees to 
continue learning. 
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The only way people are willing to learn something is if they are motivated to do so. In 
order to be an effective trainer you must uncover and sustain motivation (Rogers, 2001). 
Effective trainers know that just exposing learners to a new subject will not provide the best 
means for learning. Instead, learners like to be extrinsically and intrinsically motivated to learn. 
A learner is extrinsically motivated when he or she is willing and enthusiastic to learn new things 
because of the following events: being promoted to a different position, pursuing a new career, 
increasing salary, and changing in general. A learner is intrinsically motivated because he or she 
likes being with other people and the possibility of meeting new people in the learning 
experience. Other times, learners are intrinsically motivated because it gives them a chance to 
have a new identity. 
Many adults begin a learning experience because they want to create change. Adults may 
also have preconceived thoughts and ideas about learning. Adults are motivated to learn when 
they are convinced that they need to know the information. Often times, the life experience or 
situation of adults will motivate them to learn new concepts (Russell, 2006). Adults also are 
more likely to be motivated to learn something new when it is meaningful to them. 
Experience 
An adult's experience is considerably greater in depth and varies in quality more than that 
of a younger person. Ralph Kennedy (2003) indicated that an adult's experience is greater than a 
child's; therefore, an instructor should not ignore what the adult learner already knows. The life 
experiences and perspectives that an adult brings into a learning environment can offer a rich 
reservoir oflearning. Instructors should try and base new learning on a learner's past experience. 
This not only will speed up the facilitation process, but it also provides a more effective means 
for the trainee to learn information. 
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Fear ofFailure 
Adults sometimes experience criticism from other adults which makes them have a fear 
of failing in the future (Kennedy, 2003). Adult learners can be anxious, fear failure, and may 
dismay rejection from other learners. Fear of failure may be lowered for adult learners if the 
instructor praises them for doing good work and does not criticize the learner for doing wrong. 
Success needs to be attainable in order for an adult to be motivated to learn. However, an 
instructor must present adult learners with a challenge in order to keep them interested. Adult 
learners should be challenged slightly more than their present level of ability but not challenged 
too much because they may have tendency to give up. 
Fear of failure can happen in the workplace when tension and anxiety are present which 
can make learning difficult for employees. Baldwin and Holton (2003) identified that fear can 
destroy employee morale and confidence, damage lives and relationships, hinder growth, and can 
limit entrepreneurial sprit. Managers sometimes playa role in creating fear in the workplace 
when they do not respect their employees. A classic example of managerial malpractice occurs 
when managers believe that they have not done their jobs until their employees fear them. 
People often avoid doing things because they are afraid that they will not do well. Ted 
Pollock (2004) suggests that when people are afraid of failing they need to look at these possible 
solutions. First, people can overcome the fear of failure when they are not so hard on themselves. 
Second, people may overcome the fear of failure when they rate their performance in the degree 
of success. Third, people confuse success with excellence; however, there is nothing wrong with 
doing something mediocre sometimes. Fourth, the fear of failure can be overcome if a learner 
overlooks what they fear and just perform the learning event. Fifth, asking "What is the worst 
thing that can happen if! fail?, in most cases, will make a person overcome the fear of failure. 
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The last solution is to view failure as a learning experience because it will turn the failure into 
success. 
Fear of failure can be useful to some people because it drives them to achieve a goal; 
however, most times it creates setbacks, takes the learner for a uneasy ride of emotional ups and 
downs, and it hinders the journey to success (Marsh & Martin, 2003). People are affected by the 
fear of failure in three different ways: success-oriented, failure-avoidant, and failure-accepting. 
Success-oriented people are usually optimistic and show a proactive and positive orientation to 
tasks. Failure-avoidant people usually are anxious, motivated by the fear of failure, and live in 
self-doubt. Failure-accepting people give up, generally are disengaged from tasks, and display a 
helpless pattern ofmotivation. 
When people fear failure it can make them uncomfortable with giving and receiving 
feedback (Bottles, 2006). A single person is often aware that he or she has some imperfections, 
but that person is not sure that other people have identified those imperfections. Therefore, 
people avoid discussing their failures with others. A group ofpeople working together to 
accomplish something will function better if they view failure as a learning opportunity; 
however, most people do not talk about their failures. 
Feedback 
Feedback occurs when information is given to learners that pertains to their performance 
(Baldwin & Holton, 2003). Learning is more likely to occur when an employer gives plenty of 
feedback to employees. Similarly, Raymond Wlodkowski (1999) indicated that feedback is 
information that learners receive about how they are performing. Feedback is one of the most 
useful things that an instructor can use to enhance a learner's competence. Effective feedback is 
informational and it is not used in a controlling manner. Feedback should emphasize a learner's 
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effectiveness, originality, and self-determination. Other traits that make feedback effective are as 
follows: detailed and productive, quantitative, timely, occurs often, constructive, private and 
differential. An instructor can make feedback more relevant and inspirational if he or she asks 
learners a question such as "What would you like to receive feedback on?" because it addresses 
the needs and concerns of the learner. Feedback ultimately should provide confidence to 
learners. This allows the learner to move ahead to a more challenging learning potential. 
Rogers (2001) stated that feedback should happen as soon as possible and not just when a 
major success or failure occurs. Giving a learner a justifiable reason for success or failure is a 
critical factor when giving feedback. Just saying to a learner "nice job" is not a good way to give 
feedback. A better way to provide feedback to a learner could be "you did a nice job on your lab 
activity because you finished it without mistakes." 
Teaching adults can be complicated when the wrong type of feedback is given to a 
learner. Adult learning fails when the right quantity or quality of feedback is not given to a 
learner (Rogers, 2001). A learner will most likely not improve his or her performance if the 
learner does not receive the correct feedback. Many adult learners like to see improvement in 
their performance, and if they do not, they lose interest and their motivation to continue learning 
drops. 
Constructive or deconstructive feedback can determine if a person retains information. 
Deconstructive feedback occurs when a person receives feedback either to hurt them or to make 
them angry instead of encouraging them to learn new approaches (Bottles, 2006). Deconstructive 
feedback does not provide enough information about a person's progress, it often threatens them, 
it does not offer any helpful suggestions to a person, and is often performed at the wrong time. A 
person who receives constructive feedback, on the other hand, will acquire adequate information 
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about their progress in a timely fashion and in a non threatening way. Rogers (2001) stated that 
. people who give feedback in a positive way will make the learner feel secure and confident 
instead offeeling insecure and unconfident when negative feedback is given to a learner. 
Brosvic, Dihoff, and Epstein (2003) conducted a study on the role of feedback during 
academic testing to students of an undergraduate psychology course. The students were to 
complete five quizzes during the semester that used response rates that either provided no 
feedback, delayed feedback, or immediate feedback following the test. After the five quizzes 
were completed, each student took a final test consisting of randomly selected questions from the 
five quizzes. The purpose of the study was to see which type of feedback showed the most 
improvement on the final test. The results of the study showed that immediate feedback 
enhanced recall, indicated the most accurate way of identifying initial responses, increased self­
assurance in answers, and reduced incorrect responses. 
The Training Facility 
The training facility can make a difference on whether or not trainees retain information. 
There are four common ways that a room can be set up: rows, u-shape, circle, and cluster (Keys 
& Zeff, 2000). Each layout has its own purpose with advantages and disadvantages. There are 
times when trainers or instructors have no control over the layout of the facility; however, the 
trainer or instructor should rearrange the layout of the facility if possible. Two very important 
factors that determine the layout of a training facility are the room size and the 
dimensions/placement of equipment. Kazanas and Rothwell (1998) identified that the training 
facility should be provided with all the necessary equipment, tools, and other resources to make 
the training facility efficient and effective. Equipment, tools, and other resources should also be 
arranged in the training facility in a logical way because it can enhance the learning environment. 
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The Training ltselfand Post-Training Environment 
Baldwin and Holton (2003) identified that the training itself can determine if a trainee is 
motivated to participate in training, learn something while attending training, and whether or not 
the trainee applies what he or she learned to the workplace. If the training is not relevant to the 
actual work performed by the trainee in the work setting, the trainee will most likely not apply 
the training. Training that is conducted by an instructor who has poor training capabilities can 
limit how much a trainee learns. Ineffective trainers can hinder a trainee's understanding and 
limit his or her capabilities of leaming during training. 
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Chapter III: Methodology 
This chapter covers the subject selection and description of the subjects, instrumentation, 
data collection procedures, data analysis, and limitations of the study. The problem of this study 
is to identify learning retention factors that influence industrial maintenance technicians and their 
ability to retain.those skills. The objective of the survey is to answer the following questions: 
1.	 Does technicians' maintenance experience make a difference on how often they 
attend training? 
2.	 Does the type of training that technicians receive make a difference on their preferred 
method of training delivery? 
3.	 Are technicians optimistic and motivated to learn? 
4.	 How challenged are technicians during training? 
5.	 Do technicians fear learning during training? 
6.	 Is feedback important for technicians during and after training? 
7.	 How well is the training facility set up for technicians to learn? 
8.	 Is adequate time during training important for a technician to retain information? 
9.	 Does the training experience that technicians receive relate to their job duties? 
10. Are technicians supplied with the correct tools and resources to properly maintain 
equipment? 
Subject Selection and Description 
Two companies Kohler Company of Kohler, Wisconsin and Hutchinson Technologies of 
Eau Claire, Wisconsin were selected for the study. Then the industrial maintenance technicians 
at these companies were selected to participate in the survey to identify learning retention 
factors. 161 surveys were distributed randomly to industrial maintenance technicians for 11 
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maintenance departments at Kohler Company and 54 surveys were distributed for all industrial 
maintenance technicians at Hutchinson Technologies. 
Instrumentation 
The survey was designed primarily by the researcher's personal experiences and from the 
literature review. The survey consisted of 20 questions. Questions 1 through 4 identified 
demographic information such as how often technicians attend industrial maintenance training, 
the number of years of experience as a maintenance technician, the type of training the 
technician receives, and the type of training each technician prefers. Questions 5 and 6 were used 
to identify if motivation influences learning retention. Questions 7 through 9 identify if 
technicians share learning experiences, if technicians are challenged when at training and if the 
training they receive provides them with opportunities for job advancement. Questions 10 and 11 
identify if they fear learning information. Question 12 identifies how technicians retain 
information the best. Question 13 and 14 identify if feedback improves learning retention. 
Questions 15 through 20 identify if the actual training, the training facility, or the post-training 
environment affect learning retention. 
Data Collection Procedures 
The researcher contacted each company's maintenance training department supervisor by 
telephone. During this time, the researcher described the objectives of the study and an overview 
of the survey. Proper administration procedures were discussed and each company suggested a 
specific number of surveys to be administered. All industrial maintenance technicians were 
informed that participation is voluntary. The survey was delivered to the training supervisor who 
then administered the survey to each industrial maintenance technician. Participants who 
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completed the 20 question survey were instructed to seal and return the survey in the self­
addressed envelope by a specific date. 
Data Analysis 
Minitab version 15 was used to analyze the data from the survey. The mean, standard 
deviation, and cross tabulation were all computed detail during the descriptive statistics 
procedure. 
Limitations 
This study was limited to industrial maintenance technicians that either have attended or 
are attending training for industrial maintenance for Kohler Company of Kohler, Wisconsin and 
Hutchinson Technologies of Eau Claire, Wisconsin. 
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Chapter IV: Results 
A survey was administered to industrial maintenance technicians at Kohler Company in 
Kohler, Wisconsin and Hutchinson Technologies in Eau Claire, Wisconsin to identify the most 
common learning retention factors that affect industrial maintenance technicians. In this study 77 
out of 161 (48%) of technicians participated in the survey from Kohler Company and 49 out of 
54 (91%) of technicians participated in the survey from Hutchinson Technologies. 
Item Analysis 
This chapter is broken down into 10 sections that correspond to the 10 objective 
questions. A summary is included for Kohler Company and Hutchinson Technologies followed 
by statistical information. 
19 
Objective question 1: Does technicians' maintenance experience make a difference on 
how often they attend training? 
Objective question 1 was derived from survey questions 1 and 2. Kohler Company 
(Company 1) participants indicated that the longer a person is a maintenance technician the less 
frequent the person attends training. Technicians that have one to three years of experience 
attend training on a weekly or bi-weekly basis. Training is performed on a monthly basis for 
technicians that have 3-6 years of experience as an industrial maintenance technician. 
Technicians that have 6-10 years and 10+ years experience as an industrial maintenance 
technician indicated that they attend training more on a yearly basis. 
Hutchinson Technologies (Company 2) technicians indicated that they do not attend 
training on a weekly or bi-weekly basis. Training is performed on a monthly, every 6 months, or 
yearly basis. There was no correlation between how many years a person has been an industrial 
maintenance technician with how often the person attends training. 
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Figure 1. Objective question 1 for Kohler and Hutchinson. 
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Objective question 2: Does the type oftraining that a technician receives make a 
difference on their preferred method oftraining delivery? 
Objective question 2 was derived from survey questions 3 and 4. Technicians at Kohler 
Company (Company 1) indicated that they prefer a combination of instructor led training and 
self paced training the greatest; however, technicians received selfpaced training as their 
primary training delivery method. Self-paced training was the second preferred method of 
training delivery. Instructor led training was the least preferred method of training delivery and 
was the least used method of training delivery at Kohler Company. 
Technicians at Hutchinson Technologies (Company 2) indicated that they prefer a 
combination of training, which was the way that most technicians received training. Instructor 
led training was the second preferred method of training delivery; however, more technicians 
would like to see instructor led training as a primary training delivery method. Self paced 
training was the least preferred method of training delivery and was used least often. 
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Figure 2. Objective question 2 for Kohler and Hutchinson. 
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Objective question 3: Are technicians optimistic and motivated to learn? 
Objective question 3 was broken down into two parts. The first part measures if 
technicians are optimistic when learning which was derived from survey questions 5, 10, and 11. 
Survey question 5 measured if technicians are optimistic when learning information. Survey 
questions 10 and 11 asked if technicians are intimidated or fear learning because technicians will 
usually not be optimistic, when learning, if they indicated that they are intimidated or fear 
learning. 
Kohler Company (Company 1) technicians' mean (average) for survey question 5 was 
4.056. This indicates that technicians agree that they are optimistic when learning information. 
The means (averages) for survey questions 10 and 11 were significantly lower which indicates 
that technicians at Kohler Company are not intimidated or fear learning information. 
The mean (average) of survey question 5 for Hutchinson Technologies (Company 2) was 
4.208. Survey questions 10 and 11 had a significantly lower mean (average) than survey question 
5. This indicates that technicians at Hutchinson Technologies are optimistic when learning and 
they are not intimidated or fear learning. 
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Figure 3. Objective question 3 for Kohler and Hutchinson (Optimism). 
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Part two of objective question 3 measured if technicians are motivated to learn and was 
derived from survey questions 6 and 9. Technicians who are motivated to learn are often 
.provided with opportunities for career advancement after they finish their training. 
Kohler Company (Company 1) technician's mean (average) for survey question 6 was 
4.451 which indicated that they agree that they are motivated to learn. The mean (average) for 
survey question 9 was 2.747 with a standard deviation of 1.250. This may indicate that some 
technicians are motivated to learn information which can lead to opportunities for career 
advancement when they complete training. However, some technicians strongly disagreed that 
the training they receive provides them with opportunities for career advancement. 
Technicians at Hutchinson Technologies (Company 2) produced a mean (average) of 
4.479 for survey question 6. This indicated that technicians are motivated to learn. The mean 
(average) for survey question 9 was 3.313. Most technicians were neutral on their response or 
they agreed that there are opportunities for career advancement after training. 
26 
Figure 4. Objective question 3 for Kohler and Hutchinson (Motivation). 
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Objective question 4: How challenged are technicians during training? 
Objective question 4 was derived from survey question 8. When technicians are 
challenged during training they often are more willing to do well. Kohler Company (Company I) 
had a mean (average) of 3.408 with a standard deviation of 1.077. Most technicians were neutral 
on their response to being challenged during training. 
The mean (average) for Hutchinson Technologies was 3.458 with a standard deviation of 
0.9216. Results indicated that most technicians were neutral on their response or they agreed that 
they are challenged during training. 
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Figure 5. Objective question 4 for Kohler and Hutchinson. 
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Objective question 5: Do technicians fear learning during training? 
Objective question 5 was derived from survey questions 10 and 11. Kohler Company 
(Company 1) indicated that they are not afraid to do well when learning and they are not 
intimidated when they attend training. The means (averages) for survey questions 10 and 11 
were very similar; however, survey question 10 had a slightly higher standard deviation. This 
may indicate that some technicians believe that new information is intimidating and fearful when 
attending training for industrial maintenance. 
Hutchinson Technologies (Company 2) produced a mean (average) of2.313 with a 
standard deviation of 1.014 for survey question 10. Survey question 11 produced a mean 
(average) of2.167 and a standard deviation of 1.038. This indicates that most technicians are not 
intimidated or fear leaning. However, some technicians may feel that learning is fearsome or 
intimidating when they attend training for industrial maintenance. 
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Figure 6. Objective question 5 for Kohler and Hutchinson. 
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Objective question 6: Is feedback important for technicians during and after training? 
Objective question 6 is broken down into two parts. The first part of objective question 6 
used survey questions 7 and 13 to identify if technicians feel that feedback is important during 
training. Kohler Company (Company 1) produced a mean (average) of 4.183 with a standard 
deviation of 0.8504 for survey question 7. This indicates that technicians do feel that giving 
feedback to other industrial maintenance technicians is important during training. Survey 
question 13 produced a mean (average) of 3.718 with a standard deviation of 0.8482. This 
indicates that most technicians agreed that they provide feedback to other associates. However, 
some technicians were neutral on their response to providing feedback to other associates. 
Hutchinson Technologies (Company 2) had a mean (average) of 4.25 with a standard 
deviation of 0.7855 for survey question 7. This means that most technicians agreed that they give 
feedback during training; however, a good majority of technicians strongly agree that they give 
feedback during training to other associates. Survey question 13 produced similar results and had 
a mean (average) of3.958 with a standard deviation of 0.6510. 
The second part of objective question 6 was derived from survey question 14 and 
identifies if technicians feel that feedback is important after training. Feedback can occur at any 
time; however, technicians often receive feedback from other associates such as their boss or 
another co-worker after their training. Kohler Company (Company 1) produced a mean (average) 
of 2.994 with a standard deviation of 0.8926 for survey question 14. This indicates that 
technicians were neutral on their response to receiving effective feedback from other associates 
about their training that they take. 
Hutchinson Technologies (Company 2) produced a mean (average) of 3.104 with a 
standard deviation of 0.8313 for survey question 14. This indicates that technicians were neutral 
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on their response to receiving effective feedback from other associates about their training that 
they take. 
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Figure 7. Objective question 6 for Kohler and Hutchinson. 
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Objective question 7: How well is the training facility set up for technicians to learn? 
Objective question 7 was derived from survey questions 16, 17, and 18. The three 
questions from the survey were combined because a training facility should be set up so 
technicians enjoy the facility with the proper lighting and temperature in order for a technician to 
learn more efficiently and effectively. A surprisingly large amount of technicians for both 
companies indicated that they were neutral about the training facility being enjoyable. 
Technicians were neutral on their response or that they agreed that the training facility was at a 
comfortable temperature. Finally, most technicians, for both companies agreed that there was 
adequate lighting at the training facility 
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Figure 8. Objective question 7 for Kohler and Hutchinson. 
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Objective question 8: Is adequate time during training important for a technician to 
retain information? 
Objective question 8 was derived from survey questions 12 and 15. Kohler Company 
(Company 1) had a mean (average) of3.817 with a standard deviation of 1.046 for survey 
question 12. This indicates that most technicians agree that they retain information the best when 
they need to know the information. However, with a standard deviation of 1.046, some 
technicians may not feel that that they retain information the best when they need to know the 
information. Survey question 15 produced a mean (average) of 4.211 with a standard deviation 
of 0.7543. This indicates that technicians do agree that adequate time is important to retain 
information during training. 
Hutchinson Technologies (Company 2) produced a mean (average) of3.813with a 
standard deviation of 0.8162 for survey question 12. This indicates that most technicians agree 
that they retain information the best when they need to know the information. The mean 
(average) for survey question 15 was 3.979 with a standard deviation of 0.7290. This indicates 
that most technicians agreed that adequate time is important to retain information during training. 
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Figure 9. Objective question 8 for Kohler and Hutchinson. 
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Objective question 9: Does the training experience that technicians receive relate to their 
job duties? 
Objective question 9 was derived from survey questions 12 and 19. Kohler Company 
(Company 1) had a mean (average) of 3.817 with a standard deviation of 1.046 for survey 
question 12. This indicates that most technicians agree that they retain information the best when 
they need to know the information. However, with a standard deviation of 1.046, some 
technicians did not agree that they retain information the best when they need to know the 
information. A few of the technicians either strongly disagreed or disagreed with the statement. 
Survey question 19 had a mean (average) of 3.761 with a standard deviation of 0.9175. This 
indicates that most technicians agree that their training experiences are directly related to their 
duties as a maintenance technician. Other technicians were neutral or strongly agreed that their 
training experiences are related to their job duties. Only a few technicians strongly disagreed or 
disagreed with the statement. 
Hutchinson Technologies (Company 2) had a mean (average) of3.813 with a standard 
deviation of 0.8612 for survey question 12. Most of the technicians agreed that they retain 
information the best when they need to know the information. Second most, technicians 
indicated that they were neutral or strongly agreed to the question. Survey question 19 had a 
mean (average) of 3.938 with a standard deviation of 0.7830. This indicates that most technicians 
agreed that their training experiences are related to their duties as a maintenance technician. 
Second most, technicians either were neutral or strongly agreed to the question. Only a few 
technicians indicated that they disagreed that that their training experiences are related to their 
job duties. 
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Figure 10. Objective question 9 for Kohler and Hutchinson. 
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Objective question 10: Are technicians supplied with the correct tools and resources to 
properly maintain equipment? 
Objective question 10 was derived from survey question 20. Kohler Company (Company 
1) had a mean (average) of 3.155 with a standard deviation of 1.272. Technicians' responses to 
this question were fairly evenly distributed; however, most technicians agreed that that they are 
supplied with the correct tools and resources to maintain equipment. Second most, technicians 
were neutral on their response. The remainder of technicians strongly disagreed, disagreed, or 
strongly agreed that they are supplied with the correct tools and resources to properly maintain 
equipment. 
Hutchinson Technologies (Company 2) produced a mean (average) of 3.771 with a 
standard deviation of 0.6916. This indicates that most technicians agreed that they are supplied 
.with the correct tools and resources to properly maintain equipment. A neutral response was the 
second most response to the question. Very few technicians indicated that they disagree or 
strongly agreed that they are supplied with the correct tools and resources. 
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Figure 11. Objective question 10 for Kohler and Hutchinson. 
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Chapter V: Discussion 
Industrial maintenance technicians completed a survey to identify the most common 
factors of learning retention at Kohler Company and Hutchinson Technologies. The participants 
identified demographic information from how often they attend industrial maintenance training, 
experience, training delivery method received, and their preferred method of training delivery. 
Then participants identified learning retention factors that influence them as an industrial 
maintenance technician. 58% oftechnicians from both companies completed and returned the 
survey. 
Limitations 
This study was limited to industrial maintenance technicians that either have attended or 
are attending training for industrial maintenance for Kohler Company of Kohler, Wisconsin and 
Hutchinson Technologies ofEau Claire, Wisconsin. 
Conclusions 
Learning retention for industrial maintenance technicians can be influenced by several 
factors as indicated from the results from the survey that was administered to maintenance 
technicians at Kohler Company and Hutchinson Technologies. 
Objective question 1: Does technicians' maintenance experience make a difference on 
how often they attend training? 
The intent ofthis question was to gather basic demographic information of technicians. 
However, the question was not designed to identify factors that influence learning retention for 
industrial maintenance technicians at Kohler Company and Hutchinson Technologies. An 
interesting point to mention about this objective question was that technicians at Kohler 
Company attend training anywhere from a weekly basis to a yearly basis; however, technicians 
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at Hutchinson Technologies only attend training on a monthly, every six months, or on a yearly 
basis. Technicians at Kohler Company indicated that they attend training less frequently when 
they have more years of experience as an industrial maintenance technician. However there was 
no correlation between how many years of experience technicians have to how often technicians 
attend training at Hutchinson Technologies. 
Objective question 2: Does the type oftraining that a technician receives make a 
difference on their preferred method oftraining delivery? 
The type of training that technicians receive and the type of training they prefer can 
definitely be a factor that influences technicians to retain information from training. Technicians 
at Kohler Company prefer a combination of training that consists of instructor led and self-paced 
training, even though the primary method of training delivery that technicians received was self­
paced. An interesting aspect occurred at Hutchinson Technologies because the majority of 
technicians have had a combination of training delivery methods; however, about half of the 
technicians prefer to see instructor led training as the primary way to receive instruction. 
Objective question 3: Are technicians optimistic and motivated to learn? 
Technicians at Kohler Company and Hutchinson Technologies indicated that they are 
optimistic and motivated when learning. This is an important factor that can determine if 
technicians retain information when learning. Both companies produced a mean (average) over 
4.0 for survey question 5 which indicates that technicians agree that they are optimistic to learn. 
However, Kohler Company had a standard deviation of over 1.0 for survey question 5 which 
indicates that the technicians are not optimistic when learning. Both companies are motivated 
during learning and had a combined mean (average) of 3.75 and standard deviation of 0.89 for 
survey questions 6 and 9. However, Kohler Company had a standard deviation of 1.250 for 
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survey question 9. This indicates that technicians at Kohler Company feel they do not have 
opportunities for career advancement after training which could lower their motivation to learn. 
Objective question 4: How challenged are technicians during training? 
Being challenged during training is a very important factor for technicians to learn but 
technicians must not be challenged too much because then they have a tendency to give up. 
Technicians at both companies produced similar means (averages) of 3.4 with a standard 
deviation near 1.0. Technicians at Kohler Company were neutral on their response to being 
challenged during training, possibly because Kohler Company's cultural background. However, 
the majority of technicians at Hutchinson Technologies were between neutral or they agreed that 
they are challenged during training. 
Objective question 5: Do technicians fear learning during training? 
When technicians fear learning they often will not do well in a learning event. The 
majority of technicians at Kohler Company and Hutchinson Technologies indicated that they are 
they are not afraid or present fear during training. Both companies combined produced a mean 
(average) of 2.16 and a standard deviation of 1.01. A standard deviation ofjust over 1.0 for this 
question indicates that some technicians believe that learning is intimidating and fearful during 
training. 
Objective question 6: Is feedback important for technicians during and after training? 
Technicians at both companies indicated that feedback is important during training. 
Survey questions 7, 13, and 14 combined for both companies produced a mean (average) of 3.69 
and a standard deviation of .81, which indicates that technicians welcome feedback from other 
associates, supervisors, or the trainer. However, some technicians indicated that they mayor may 
not receive effective feedback from other associates, supervisors, or the trainer after training. 
45 
One point to mention from the surveys from Kohler Company was that some technicians had 
written comments next to the statement, indicating that that feedback is important, but it is not 
welcomed at their company. 
Objective question 7: How well is the training facility set up for technicians to learn? 
A properly set up training facility should be enjoyable, at a comfortable temperature, and 
have good lighting in order for technicians to learn and retain information the best during 
training. Combined, both companies produced a mean (average) of 3.53 and a standard deviation 
of 0.80. Most technicians, at both companies, were neutral on their response that the training 
facility was enjoyable. Technicians at both companies agreed that the training facility was at a 
comfortable temperature. The majority of technicians, at both companies, agreed that the training 
facility had adequate lighting. Overall, technicians felt the training facility was well set up which 
can be a factor that can determine if technicians learn and retain information. 
Objective question 8: Is adequate time important for a technician to retain information? 
Both companies combined produced a mean (average) of3.96 and a standard deviation of 
0.84. The majority of technicians at Kohler Company agreed that adequate time is important to 
retain information. However survey question 12 produced a mean average of 3.817 and a 
standard deviation of 1.046 for Kohler Company. This may indicate that some technicians do not 
agree that adequate time during training is important to retain information. Technicians at 
Hutchinson Technologies also agree that adequate time is important for technicians to retain 
information. 
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Objective question 9: Does the training experience that technicians receive relate to their 
job duties? 
Kohler Company technicians mean (average) was 3.79 and a standard deviation of .98 for 
survey questions 12 and 19 combined. This indicates that most technicians at Kohler Company 
agreed that their training experience relates to their job duties; however, with a standard 
deviation of just about 1.0 could indicate that some technicians do not feel that their training 
experience is related to their job duties. Technicians at Hutchinson Technologies produced a 
mean (average) of3.88 and a standard deviation of 0.80 for survey questions 12 and 19 
combined. This indicates that technicians at Hutchinson Technologies agreed that their training 
experiences relate to their job duties. 
Objective question 10: Are technicians supplied with the correct tools and resources to 
properly maintain equipment? 
When technicians are supplied with the correct tools and resources they can repair and 
maintain machines in a more efficient manner. Kohler Company and Hutchinson Technologies 
technicians agree that they are supplied with the correct tools and resources. However, Kohler 
Company technicians produced a mean (average) of 3.155 and a standard deviation of 1.272. A 
standard deviation of 1.272 indicates that some technicians do not feel that they are supplied with 
the correct tools and resources to properly maintain equipment. Technicians at Hutchinson 
Technologies produced a mean (average) of3.771 and a standard deviation of 0.6916 which 
indicates that most technicians agreed that they are supplied with the correct tools and resources 
to properly maintain equipment. 
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Recommendations 
Learning retention for industrial maintenance technicians involves many factors such as 
the training delivery method, motivation, experience, fear of failing, feedback, the training 
facility, the training itself, and the post-training environment. All of these factors can influence 
technicians to learn and retain information; however, some key points can evaluated in more 
detail. 
A new survey could be administered to the technicians at Kohler Company to provide 
more meaningful results for survey question one "How often do you attend industrial 
maintenance training?" Technicians could select choices from weekly, every two weeks, 
monthly, every six months, and yearly; however, eight technicians at Kohler Company indicated 
that they attend training very seldom. Administering another survey that has answer selections of 
weekly, every two weeks, monthly, every six months, yearly and very seldom should produce 
more accurate results that identifies how often technicians attend training. 
The second point that could be evaluated in greater detail is to figure out what it takes to 
make training more challenging for industrial maintenance technicians. Several technicians from 
Kohler Company indicated that they could not agree or disagree to being challenged during 
training. Providing another survey just on the topic of challenge might provide reasons that the 
technicians do not feel they are challenged enough during training. 
The last point that could be further evaluated is to determine what type of feedback is 
desired by technicians at Kohler Company and Hutchinson Technologies. Feedback should 
happen all the time during and after training; however, technicians at both companies indicated 
that they could not agree or disagree that they receive effective feedback from other people. 
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Appendix A: Survey Documents 
To be read by industrial maintenance technicians 
University of Wisconsin-Stout . 
Menomonie, WI 54751 
Department of Training and Development 
Menomonie, WI 54751-0790 
April 20, 2007 
Douglas J Reinhardt 
1220 6th Ave 
Menomonie, WI 54751 
The purpose ofthis survey is to gather anonymous information to identify factors that influence learning 
for industrial maintenance technicians. You will be asked questions relating to how often you attend 
industrial maintenance training and how many years experience you have as an industrial maintenance 
technician. Other questions relate to learning factors such as the following: motivation, job advancement, 
fear of learning, feedback, post-training environment, and the training facility. The results from the 
survey will be used to identify learning retention factors for industrial maintenance technicians and to 
improve learning conditions in the future. 
Statement of Consent: 
All information collected from the survey will be summarized with no individual names identified to 
protect your identity. The risks of your health and safety are minimal. Your participation is voluntary 
and you have the right to withdraw from participating at this time or at anytime during this process. 
There will be no penalties if you choose not to participate. There will be no way for other associates or 
supervisors to identify your survey. By completing this survey you are giving your informed consent as a 
participant volunteering in this study. 
Please seal and return this survey in the self-addressed envelope no later than May 2, 2007. 
Thank you very much for participating in this survey. 
Sincerely, 
Douglas J Reinhardt 
If you have any questions or concerns about the survey you may contact any of the following people: 
Researcher: Advisor: IRB Administrator: 
Douglas J Reinhardt David E. Fly Sue Foxwell, Director, Research Services 
reinhardtd({~)uwstout.edu flyMi)uwstout.edu 152 Vocational Rehabilitation Bldg. 
920-6 I9-0661 715-232-5041 UW-Stout 
Menomonie, WI 54751 
715-232-2477 
foxwells@uwstout.edu 
51 
To be read by the supervisors of the maintenance technicians before administering the survey 
V niversity of Wisconsin-Stout 
Menomonie, WI 54751 
Department of Training and Development 
Menomonie, WI 54751-0790 
April 20, 2007 
Douglas J Reinhardt 
1220 6th Ave 
Menomonie, WI 54751 
Thank you in advance for administering this survey. I will gladly share the results of the survey upon 
completion of the project. Please let me know if you have any questions, comments, or concerns 
The purpose of this survey is to gather anonymous information to identify factors that influence learning 
for industrial maintenance technicians. The results from this survey will provide suggestions to improve 
learning conditions in the future for industrial maintenance technicians. 
To ensure that each participant receives the same input before taking the survey, please follow the 
directions below: 
1.	 Distribute the 15 surveys evenly for all shifts to industrial maintenance technicians in your 
department during the week of April 23rd through April 27th 2007. 
2.	 Remind your technicians that their participation is voluntary, to improve training for everyone. 
3.	 Remind your technicians that the survey is anonymous and ask them to not put their name on the 
survey. 
4.	 Tell your technicians that after they complete the survey to seal the survey in the self-addressed 
envelope and return the survey in the mail no later than May 2, 2007. 
Thank you again for administering the survey. I believe that the results from the survey can be used to 
improve learning for industrial maintenance technicians in the future. 
Sincerely, 
Douglas J Reinhardt 
If you would like a copy of my completed research, please contact me at: 
reinhardtd@uwstout.edu or 920-619-0661. 
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Learning Survey 
Instructions: Please use a pen or pencil to record your selection. The results from the survey will 
be used to identify factors that lead to learning for industrial maintenance technicians. Do not 
write your name on the survey. All information collected will be summarized with no individual 
names identified to protect your identity. Your participation is voluntary. 
1. How often do you attend industrial maintenance training?
 
Weekly 0 Every 2 weeks 0 Monthly 0 Every 6 months 0 Yearly 0
 
2. What is the number of years that you have been an industrial maintenance technician at your
 
company? 
Up to 1 year 0 1-3 years 0 3-6 years 0 6-10 years 0 10+ years 0 
3. What Method of industrial maintenance training have you received at your company 
besides On-The-Job Training? 
Instructor led 0 Self-paced 0 Instructor led & self-paced 0 
(workbooks, CD-
Rom, e-learning, 
videos, etc) 
4. What Method of industrial maintenance training do you prefer 
besides On-The-Job Training? 
Instructor Led 0 Self-paced 0 Combination 0 
Please indicate your answer by circling the number.
 
Key: 1. Strongly disagree 2. Disagree 3. Neutral 4. Agree 5. Strongly Agree
 
5. I am optimistic when learning information.-------------------------:-------------------- 1 2 3 4 5 
6. I am motivated to learn new information.------------------------------------------------ 1 2 3 4 5 
7. I share my learning experiences with other associates.--------------------------------- 1 2 3 4 5 
8. I am challenged when I attend training for industrial maintenance.------------------ 1 2 3 4 5 
9. The training I receive provides opportunities for job advancement.------------------ 1 2 3 4 5 
10. New information is intimidating when I attend training for 
industrial maintenance.--------------------------------------------------------------------- 1 2 3 4 5 
Turn page over. + 
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11. I am afraid that I will not do well when 1eaming.-------------------------------------- 1 2 3 4 5 
12. I retain information the best when I need to know the information.------------------ 1 2 3 4 5 
13. I give feedback to other people about the training that I receive.--------------------- 1 2 3 4 5 
14. I receive effective feedback from other people about the training that I take.------ 1 2 3 4 5 
15. Adequate time during training is important for me.------------------------------------- 1 2 3 4 5 
16. The training facility was (or is) enjoyab1e.----------------------------------------------- 1 2 3 4 5 
17. The training facility was (or is) at a comfortable temperature. -------------------------1 2 3 4 5 
18. There is adequate lighting at the training faci1ity.--------------------------------------- 1 2 3 4 5 
19. My training experiences are related to my duties as a maintenance technician.---- 1 2 3 4 5 
20. After receiving training, I am supplied with the correct tools, equipment, 
and resources in the work setting to properly maintain equipment.------------------- 1 2 3 4 5 
